Reproductive toxicity of melamine against male mice and the related mechanism.
Melamine is a nitrogen-containing heterocyclic organic compound with a triazine skeleton, which has been widely applied in industrial and chemical fields. Previous toxicity studies of melamine mainly focused on renal toxicity and hepatic pathological changes, but its toxicity against the reproductive system has seldom been assessed. We investigated the effects of melamine on the reproductive system of male mice. Forty healthy male Kunming mice were randomly divided into a normal saline negative control group, a low-dose melamine group, a medium-dose melamine group and a high-dose melamine group (n = 10). The mice were administered for five consecutive days and killed on the 35th day after first administration. In melamine administration groups, seminiferous tubules had disordered, loose arrangement, and spermatogenic cells at all levels obviously decreased. The sperm count and motility decreased significantly, and the sperm deformity rate increased significantly. Melamine induced apoptosis of testicular spermatogenic cells. To further explore the mechanism, we detected metabolism-related enzymes sorbitol dehydrogenase (SDH) and lactate dehydrogenase (LDH) as well as oxidative stress indices superoxide dismutase (SOD) and malondialdehyde (MDA). The activities of SDH, LDH and SOD in melamine treatment groups decreased significantly, and the MDA level increased obviously. The expressions of apoptosis-related proteins Bcl-2, Bax and caspase-3 were detected by immunohistochemistry. The expression of Bcl-2 significantly increased, but those of Bax and caspase-3 significantly reduced (p < 0.05). In conclusion, melamine damaged the reproductive system of mice via the oxidative stress pathway and by inducing cell apoptosis.